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PURPOSE: A bidirectional WDM-PON(Wavelengtii-Divlslon 
Multiplexing Passive Optical Network) using wavelength- 
seeded light sources in Injected incoherent light is provided 
to use a wavelength tracking device and an optical cable 
fault detection device, so as to fully satisfy wavelength 
coincidence conditions. CONSTITUTION: A-band optical 
transmitters output upward signals at . an A-band 
wavelength. B-band optical transmitters output downward 
signals at a B-band wavelength. Optical receivers(204-206) 
receive upward signals at the A-band wavelength. Optical 
recelver5(227,229) receive downward signals at the B-band 

wavelength. An A-band spontaneous emission light source(213) outputs incoherent light at the A-band 
wavelength. A B-band spontaneous emission light source(214) outputs incoherent light at the B-band 
wavelength. 2x2 optical couplers(215,216) are operated at the A-band wavelength and the B-band 
wavelength. Optical filters(207,209,217,218,224-226) separate and combine light at the A-band wavelength 
and the B-band wavelength. And optical multiplexers/demultiplexers(212,213) respectively located at a central 
base station and a remote node perform wavelength-division multiplexing/demultiplexing for light at the A- 
band wavelength and light at the B-band wavelength. 
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S. l.-g- f^sfl 71^0] £>-m £."3, 

£. 2fe ■& 54 1 '€>^l<^S'^i. ^"d^ Hm^B^ 4^ ^^-l: o)*^ 4^^**1 'T^^^S 

£ 3-gr ^ ?il°lf ^J-^B ^J'lKfault deletion) ^^^]s\ -^a] oflf. sa]^ 

H 4^ ^ ^"^s) 2 -M'^HIS'H. ^■a^ ^^dJa «l-§-« T^^S 

Tx{A} : •fr'^ ^-llJlsl cfl^°l A?l ^ -^^^l 
Rx: ^^-an 

207-209, 217. 218. 224-226. 407-410. 421. 422. 428-430 : ^«1- ^E| . 
215. 216, 417. 418 : 2x2 % ?1#s1 
210 : ^-tV7l 

303. 304, 308 : Uowpass filter, iE^ LPF) 

419:^'aeil«lEl 




e«ie1 7W5| WDM-PON f-'^'H 7>^.;g;ffla}?! ^2:^, f 7>'a^V«-s1 f cff'/^^'f ^7l(mukiplexe^ 




WDM-PON'Hl cfltl^ 'S-'^fl^ ^"S-S- Journal of Lightwave Technolgy feS^l ^ 1613 1546-1559 ^41o^>2 
Evaluation of Architectures Incorporating Wavelength Division Multiplexing for Broad-Band Fiber Access feir<*ll 
7l'gS|<H Sl^. 

^efloil >!))^>« 'S-'Sl^ -^7) 4^ 2:?ll-fi1 <a^^> 514. 
^Si'l f^eflsl •i'-'a-g- '5J:S:4 4^J-4 ^^iiHsi 4# ^*]'^l?|7l 5! £ 14 ^''l f t 

7)^1^11 ^«4i^ #^3^i<H «^ iiHs) t.4^/^4^^7i«fi isqEig ^^ja Bi^a-^^ % 7V'a;^> 
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^7)0} Cff- ^Cf^ 4^J-ol 7^^^ b|^^ ^o]nj, ^£.01] t4E}. «2^itSfi| t+f' ^t'^ol- 

tflt^ ^^l-g-a-. ^l^"! '^'B« Hl^a-y^J ^ofl 4=8- ^^n'€ ^^^-n^ sflol^ q-oli^^ o]^^ 
4f"S-^ ^f-^^ ■?! cfll>^^ ^«1(10-0325687)s)-, ^^■°] 'Spectral slicing WDM-PON using wavelength- 
seeded reflective SOAs' ?I ^-^(Electronics Letter fe-g-^^l >il 37€ 1181-1182^)oil 7] tsl<H Si 4. 

? 71 ;«ll<t>€ 7l;cl^o}i ^ 4^/^4f^s^7ls] "ci^HH ^^5]^ ^ 47lf ^ifls^^fe- 

^o^7l ^ W^4f^2*7lSl. -§-3!?j^ ^^iiHSlJ^^-f, X^-^f f^I^fl S^^v,-^^^ *11iH t 

^fl-§-&, ;fl^ol 'iSJH^ 4f"8-*l 'rf-'S ^ 71-^xF'ftsi 4=5)-^«I^Al iT^'^' tfl^'fl^ 

*)(10-0328125H 7l^s)«>l S!i4. 

-^71^ 7i#-8-, 3^=9•«■« pi-.f"8-^ -r*^ ^ 7v^4'3-«ii^ ^-s-oi 7>^«^t^•fe s-^^i^-i- 7}^ 

WDM-PON 91 nofl 4^ ^D^S^o^ -^^7]^ 4.^ "d*l afc?!t JZ--^ ^>#«Vfe ^^f'S-^ WDM-PON^ : 

att f-Al A)i^ ^«g>S- ^ 5lIo)^ ^x) ^^^t^. 

€• ^"^^ll Sl^ ".^^^^ WDM-PON-g-. A cfl^ ^'Jfil ^^*^ ^^^Y^ A £)1.^ ^ 4^-a7)S!f A 4^21 -i! 

i* ^AlsV^ A t})^ ^^715}^, ^i7] A 1^1^ ^ 4^-^71 ?J A tfl^ ^ 4^^7loll ^:g£ltH A ^^S] ^S]M 
A tfl^^tl- ^6)34. •^71 ^El<Hi ti^sl'H A "fls^ Bt-^s| ^# 4^^^ 4^/^4f 4fe ^1 1 t W«^4 
f 2^711-^13^ iLH«Hl "I-SSU. Bcfl^ J^^sl *>*^ 'SlJ:* #^s>^Bt)l^ ^<S^'i!7l^B 4^21 -tl^il- ^ 

^ ^-i- ^4. 

''^JlSl-TlI-c-, ^7] ^ ^'tl7]fe- 5flu.e]-iii)^ elloi;<j 4o|iH(Fabry-Perot laser diode) afe^S.^^ ^ ^^7l 
(semiconductor optical amplifier)-!- '*!-®-*!-'^ T'^-y '8-4. 

"Jfi-Sl-Tllfe. -^7] ^ 4¥'/^4f'^7lfe £4S. ^^Karrayed waveguide grating, <>1«> AWG)* o]^^c^ "f-^^ 

«*±*>7l|fe. f'Oo^ 7);^)^o|l ^ 4f'/^4^^7lfe, -S^ iiHofl *lAi«1-fe ^ 4W^4^#7lJi4 'SrHoll flitv 

"»^3:5V7||fe, -^^71 ^^^i^* ^€-8- ^£^1 ^ I'^^l. afe SIS* ^7|- *^7l(Eribium-doped fiber amplifier), 

SEfe 4<'li2.^{LED)» <'l-8-*^<5^ ^'^tV4. 

•5)5:471]^, t ^'i]7ll-^ t^-g- ^tv?], 5! th-tt7l4 S-^ sJt«>) ^tfl7V S)?!!^ 4f'/«f4f'^7lsl -S- 

4^a4iiH2] :^ 4f'/^4^47Hl «J47l€-4, -^^7) iVAfTl^oflA^ ui^>^a3 ^f- f"^\7)^1^4^g- 4 

.^/44^47i m^^^ ^ ^#714, -^,^71 jn- 71^ ai^is. 4f *h 1-^'^^2ti^.,^^''> 

:a ^ -tlJE-^l 5L^€ «2 ^5:21 a7]l- ^#7](lock-in detector), ^ ^^7| g^-*! ^t-7l4 #^«>1 3^tll7V 

f^-'o^ 71;^]^ ^ 4^^41^4714 2^^«>fe- ^^^1# 4 i«-1*4. 

<»ief7llfe, f^-a- 7|;^1^4 <at-^ -tl^^ ^-^-S- ^f-s}^ 2x2 t ?11^514, ^«?^Ej4, ^ f'ia7Uoptical 
terminator), 53 ^. H^ll- =8-«ll ^J-*ll- l£fh^4. 

om. ^s*H * t'S^i 1 ^aH* 'g'gsf'a 4«-4 S4: 

H 2^r ^ ^'^4 ^1 1 ^Aidi]s.Ai, HRv^a^^ ^»ii ^^j- «i-§-t^ -jfih^ wdm-pon-I: a^it^ 

0)4. • 
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£ 21- %3l^^, B ^ 'S^^7l(201-203)S^^. A 01^ ^ *^^7)(230-232)S^, ^ ^<Q7l(204-206. 227~229)sf. A 
;*^^«o^l' %«(213)4. B cll^ f €(214)4, 2x2 ^ H#ei(215. 216)S*. t«l-^E)(207-209. 217, 218. 

224~226)i2f, ^ f"&7l(219.220)sf, Ixn % q•^/^c^f'S^7l (212, 223)4. ^-S7l(210)sf. ^«l(211), 11 ^ 

^oH ^*K221)* £'9-^4. 

^tq- ^El(207~209, 217, 218. 224-226)^, ^^Vo] b tfl^o) .<y^ j^t 

^i^?! ^ 4f^/^cff'^*7)(212, 223)^ Hll^ ^4(AWG)S. ^«7f^S}Dl, ^ 7ll ol>i,voj 4;^. cfl^oflA^ ^^o| 7V 

"l^lt!- "He -E^S. ^4(AWG)2) ^l^^l Transmission characteristics of arrayed-waveguide . 

NxN wavelength multiplexer'?! fe^(lEEE Photonic Technology Letters fe^-g-^l ^1 13€ 447-455^)ofl ^4*] 7]'^ 

£ 2SI A ifl^ t«(213)oll-*1 HR>^-*J ^-^ €^ iiHS) Ixn t i^f^/^^-f ^7l(223)<'« A 

cl-^/'^t:}.^ €E1(224-226)S- Tl^^ A tfl^ «■ ^•t!7l(230-232)<>l| ^<Q^^. ae|Jl 

A t *<ii7|(230-232)Sl t^4'>-g: ttl^>'a^ m 4^71 t 4f'/^»^f'*7l(223)S| A fll 

£ 2S] B J^V-aih-t ^€(214)<flAi t^^ja M):?V^^^ ^-8: ^"J- 7l;il^2l ixn ^ cf^/^4f'^7)(212)<Hl B HI 
^ cj.f./^cl.f' 4:§-tSiaiE^ f-ts)<H ^«|- ^El(207~209)# B ^ =S^'a7l(201-203)«ll ^■B€4. OL^ 
ol B tfl^ "^-il 71 (201-203)21 ^^^^^-S- '^"a€ hJ?}^^ ^«1| s1«8 ^^-^^ «.S ^ cff'/^4f'^7l(212)Sj B 

S.2S\ 4 1 ^^i'^M^] B tfl^ ^ '$'^7l(201~203)«II-H ^ ^«)- «El(207- 209)1- 7]^ Ixn ^ 

i:ff'/^4f'S^7l(212)<11'^i cff'Sj'H ^^^i'^. cl-f'^ -il^L^-e- 2x2 ^ 5l#el(215)«>« sjSII A dl^ ^^^'S-^ ^€ 
(213)»il>^1 -i-^^ ^m^^ ^4 ^^€4. 

-i!±4 A cfl^ wl^h^^g -a-^-fe 2x2 ^ ?1#ei(216)'>ll sjafl «-7l5l<H €e1(217.218)«>1I "9^4 

vf, A cfl^ HRv-a-y ^-^ ^ #ia7i(2i8)«>ii s)^ di^sjai «^^'il^^^ol % n^m ^.^i =9-^{22i)ofl "a€4. 

-S?! 2x2 ^ n^^(216HM t-^^ *>'^ ^aJlfe. ^ ?t|oll-(222)^ 71^ €^ ^nHSl Ixn ^ 4f'/^4^S|-7l(223)«l| 
fil^ qcff'^ ^ zj-zf-s) ^ 7F'g4oil "a^^^. ^elul ^E)(224~226)l- 7]M % 4^-4171(227-229)011 "a^S^. 

^^•71 2x2 t ?1*e1(216)ollAi A tfl^ ul^V-S-^ ^•&'*7l Ixn ^ 4f'/<^4*^7l(223)«fl si«(| >i<(h^ ^^s) 

3q-z|s) 7>*J;^V-=fl "^^€4. :2E)ji ^£1(224-226)1- 7]^ a tfl^ ^ ^-t!7l(230-232)«B "a^€4. 

£ 25] 4 1 -a-^H<Hl-*1 -yS:^. A cl)e^ % *'t!7l(230~232)ol|>H -t^^ ^ ^El(224~226)-i- Tj^ -¥12^ £ 
Hfil Ixn ^ W^4#47l (223)011 A) 4f^slol #5jja4. ^f^^i -ys^ft-S- ^ ?llol-t(222)« 7l^ :f 2x2 t 
e1(216)oJ sisil ^^7)- €-7) SI 14 A 4=^«>)7l unroll ^«). ^e1(217)1- 7)^ ^- ^ f^'a-7l{219)oIt ±^€4, 

•=>] 814. *W°J "J-4 ^^<='1 «fe ^ ^llol^g- ^oflAloJl^ B tfl^ Ai^7V tV4Sl7) nj^oj ij-7l 2x2 ^ ?l#2l(216)o« 
Sj^ "^^7} ^7]^ t}-^ ^S.7} ^ 51)0)1- ;8-ol) ^5^1 ^*1(22])S "a ^€4. 

-^^71 2x2 ^ ?lS2l(216)oll^1 -i-^^ ^Jll-^ 2x2 ^ ?lf 5l(215)oll fil«il B tfle^ ^'S'S"* W214)<^4 
€ yR^'S-y ^4 ^S^^jl, Ixn ^ 4f'/«^4f'*7l(212)<^] Slli ^4f S ^ Se1{207-209)1- ^ ^>a7l 
(204-206)011 -a ^€4. ^ejal ^7) 2x2 ^ ?lte1(216)ol|>H t'^^ B Hi^ ^7) Ixn ^ zi^/'S^z^^m 

7l(212)«ll S)^ it'^m^ ^ =§•«!• «6i(207~209)l-.7l^H B ^ *'a7l(201--203)<>l| ^^€4. 

JE 2S1 ^11 •a^Holl>^i-b 5^1^aj ^<H;^ Sla -S-S 2^°) 4-1-4 Ixn ^ 4f /^c|.f'S^7l(212. 223)Sl 4^/^4 
4=S-i- 'a*i^l?]7l *1*8>H, ^ ^^!7l(204-206)s) ^^71(210), 15 ^^7) ^>t!:7l(210)4 #s 

5^0) ^cH7l- £|7fl^ ^^71 Ixn ^ 4*/^4f'*7)(2l2)sl ^S-t ^J-A1(213)S ^4 

■tiS-lV4. 

'^7] ^ ixn^ 4f'/^4f'^7l(212. 223)S1 4f'/^4f^ 4^*1 "^^m^ ^-f 7]:^^<4l'^ -^^^il^a ^>(1 ^ 
>Hl7l^ -^^7l ^^>7l(210)^ Sito] 2)t|l7h ElTflS^ ^7] ixn.^ 4f'/^4f'^7U212)Sl -frUE.* i^«>« 

^ Ixn ^.4W^4f'47|(2l2. 223)21 4'i'/^4f 4^^^ -a^)-*-)^ ^ Si4. 

oH ^<>o> 71^1^011 c).->/^c).f^^7)s) ^£011 cfl*v 4f'/^4f' 4=^ -S^-i-ol JtHofl ^ 4 

^/^cff^^7lii4 2'a 4^ 4-^1011 :gi?t- i:H^^-§- .#<a ^ S^cf. 

£ 2S) 1 -aA)ofloflAi2e -f o^ 7|;^1^4 ^^ ££:L>-s1 ^ i"!!- Mft 7o»-x)*V7) 2x2 ^ ?ll-sl(216)4. %^ 

« 61(217.218)4. ^ 71(219.220). ^ f 3H|«lt ^J-ofl ^Al{221)7> A>^^i:f. 
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^-^(return loss)* U"^ t ^J-olIf- ^^leha. f-<>o^ 7l;«r^sj ^ f <!7l(204-206)«Hl -y^S ^*«^ -H^sl ^ 
7|(photo-detector)(301. 302)s^. f-4 ^e|(303, 304. 308)4. ^^flS^KSOS), % al27l(306, 307)* S^^4. 




m-^S. 2oIlAi ^'•'ii-7|(210)2l >^7| ^ ?llol-i-(222)<'llAlsl -a-?) ^Tfl* 7W°S. 

7i(2io)si -t^ito) 71^51- v2 *i5M« 'S'a ^^-i- t 'J-.»h ^flt^ #^%4. 

£ 4fe -S- ^"gsl ^1 2 ^Al<^aA^, ^<a^ Hm^-a ^<>9 4^ ^^l- <»l-§-^ o^ij^ WDM-PON^ 

E 4* #2erf^, B tfl^ % #^7](401~403)S)-, A cfl^ ^ *>il7l(434-436)it, ^ 4^'y7l(404-406, 431~433)sl-, A 
tsm yC^o^^^ ^Je(414)4, B tfl^ :^}^«g-t- ^^(415)4, 2x2 ^ Hte1(417. 418)4, lE^(407~410, 421. 422, 
428-430)4. ^^"^71(411. 423, 424)4. iL-aell«'lel(419)4, 71^(427)4, lx(n+ 1) 4f'/<^4f'^7l(414, 
426)4, ^#71(412)4. ^<H ^*1{413), * % =*oll **1(420)«- S«t^4. . 

£ 44 >11 2 ^^HoflAi, A^<^ Ai3;s|. A}^^ s. 24 ^ 1 •^Ai<H|4 ^-g- 'S-^^lS. ^"aS wl^'S^ 4'ih^^J 
o] £)ji ^*«4. 

^^71(414, 426)^1 4f'/^4f^ 4^o^«- -a^lAl?!?] ?)«fl i^2llolEl(419)4. ^47i ■S-(427)4. lx(n+l) ^ 4^/e^4 
^'471(414, 426)4. ^#7){412)l^Al-S-tV4. 

ij.^ ell o] El (4 19)1- A cfls^ ^}<A»^% ^^^(414)sl ul-l-S. «3:«1-.7| 4l> -tl^* #§1^4. ^el^ 

^V7] A c}]^ 7.}°^^% ^■?l(414)o)|Ai al^V^-l^ iiH-S] lx(n+ 1) ^ 4f'/^4^^7l (426)«fl 4^ 4 

f'/^tq.f' 4^13. i^E^ ^t4fe':-fl 4 f'-ll'H 44fe *a^71^(427)o|| 4«il ^a>^4. . 

«7] «iA|.7l^(427)oll 4«li ^-a- lx{rf^ 1)^ 4f /<^4^S}-7l(426)°l| 4<1IJ- 7>^i4S.f fej4 

*^ 4^sl«H Ji. ^-y- 7|;^15fo| ^^Al^ ix(n+ 1) * 4«'/^ 4*^71(4 14)«1| 4«8 ^4^4<H e^^l ^ 

#7|(412)o|| 'a^«4. 

^o] :af'7l(4l2)fe ^^7] i^efloiE^s) aij:^ 7]^ <1J:,S Af^g-a^o^ )jVAV7j^o||Ai s>Af4<>i s|#*f-& ^ 

5L^€ -tissl a7l# ^7|-t!^s #^t?-4. 

nel HS. ^^7] ;a#7l(412)4 #^0] 3ji:i)7f f"?? 7]:^^ % 4^/44f'47l(414)4 -S-Sl- 
^ lx(n+ 1) ^ 4^/^4**71(414. 426)4 4f'/^4f' 444- ^^'"•I^I "r 5^14. 

nej^ i^7| s^-o] ;a-i-7l(4l2)4 ^ ?flolt(425)-HHs) -y-'a ^^4 ?}bI^)471 ««-S-o1| £ 24 «-a-7l(210) 

^'•<gs|J:4 

^x] H><4 7^0] ^ ^Kgs| .^oj^ Hi^VA^-a ^oii 4<^ t-S* 01-8-^ "JflJ-f 4^S-«4f"»-8^ 'r*^ % 
Mlm^a'fe WDM-PON^l ^Ms. f-4*}7l 4*11 -^^7] 4^ ^ji) ^^-i- s.^ °J^^4. 

^0)4. .°1 ^-^"l ^^}^ ^'*>4 ^^4<=fl?!l^ °T ^'•'3^ 7l^Ai.A„v^ ^^^ol Si^i ^ <mo^ tf|?v cfo^tF ^4 
4 «^ 2^0) 7l-^to| 5i«>14. :2elH.s. o] <^t§s\ m.S.^^^ %^-?-€^t"S4»11 4«i|AitV t!-^^ M 
°i. 44 t-g- «4 «44 £t:- 3!^* "fl* SL^ ^ ^^'l'*- 

(57) ig^s^ ^4 
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71 




WDM-PON.. 

Jf^S-S «>fe WDM-PON. 
^t'* 3. 

S 5)-^ <?f»8-'t WDM-PON. 

A 1 X1<H-*1, ^71 XII 2 ^ 4f'/^4f'^7m, ^ 1 ^ cJ.*/^i^^^7lA4 -g:iE«Hl cfllV t^^Mt^^ 34-^ ^S|^ 
o] ^ ^ 4^/^4f'^7l ?1 5i-i-^^^ AS SVfe «»'8-^ WDM-PON. 

^7l, afe li-^ cfoUs.(LED)Sl ^^.2.5. SVfe <?f*^ WDM-PON. 
01 it S^^ ^^ ^^-S-S. «Vfe IfH}-^ WDM-PON. 

4 1 ^oJI ^<H^. 

'«-7) SV4?S ''•■I ^^\^ ^]^^'^^^4l^ 4f'Sf7l . "3:^4 'H. ^r-a ^ ^ #7) 4, . 

^71 B^oj :a#7l2l t?lo] 2^cfl7l- ^S.^ 2 ^ 4f'/^4^S^7lS) ^«>1^*1# CfJE^*}^ ^ 

■8- -^^lO-S *>% WDM-PON; 
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5*11 1 *<fl sa'H'H, ^7) f"?} «B#^ '!!:£» ^^S- 2^2^ n^^^. 

4^71 ^E)l-oil ^ no\^ ^oj ia-;^) ;^*]^ Dl S^Sl-^ ^-i- 4^ O.S. SFfe WDM-PON. 

7] "S^ « «1 -2 71 « i^Bhb ^S. «tf 'S^^ WDM-PON. 

■ ■ ■ ■E.'ai 
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